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[57] -~ ABSTRACT

The parts of a measiring sensor include an-electrode
mounted on a coliiiliibtive body and insulated therefrom.
Part of the electﬁ{:ﬂ capacitance between the electrode
and the body is determined by the dielectric constant
and conductivity of the material in which the electrode
and body are imimersed. A screening band is provided
along part of the length of the electrode so as to shield
the electrode from the electrical effects of the material
so that only selécted levels of material will affect the
capacitance. - |

The sensor is ideal for use in enamelled steel vessels.

4 Claims, 4 Drawing Figures
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4; 1 78, 623

MEASURING SENSOR FOR CAPACITIVE
MEASUREMENT OF LIQUIDS AT SELECTED
LEVELS |

" BACKGROUND OF THE INVENTION

The invention concerns a measuring Sensor for the .

capacitative measurement of liquids by means of e]ectn-
cally insulated electrodes and more partlcularly con-

- cerns measuring sensors suitable for use in enamelled-:-

steel vessels and the like.

An example of a known measuring sensor of this type

is described in U.S. Pat. No. 4,021,707 wherein it is
disclosed that a platinum tape may be embedded in the

enamel layer of a dip tube along the length of the dip

tube, so that the filling level may be measured with the

- aid of that part of the electric field lines, which cross
through a liquid on their path from the electrode to the

metallic material. A second electrode may be embedded

in the enamel layer at the bottom of the dip tube, so that
‘the capacity between the second electrode and the steel

body of the dip tube may be used for compensating the:

capacitance between the first electrode and the steel

body, which .is-a functlon of the dielectric constant

and/or the conductivity of the respective vessel filling
material.

Such measuring sensors have proven to work well
under operating conditions, since, due to the possible
compensation, a sufficiently accurate continuous mea-
surement can be carried out even in those cases where
subsequent dielectric constants or conductivities of
liquid filling materials differ. An accurate measurement
of the filling level or momtormg of a reaction is not
possible, however, if the liquid in the vessel is not ho-
mogeneous, for instance if the dielectric constant in the
lower part of the vessel differs considerably from the
dielectric constant of the liquid in the upper part of the
vessel. It is therefore the purpose of this invention to
improve a measuring sensor of the above referenced
type in such a manner that continuous measurement of
the filling level in partial areas is possible in inhomoge-
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neous liquids, particularly in the case of different dielec- 45

tric constants, or that interface levels, interface mea-
surements, and other controls of the homogeneity of

liquids with respect to the dielectric constant value can
be carried out.

SUMMARY OF THE INVENTION

An electrode is mounted on a conductive body and
insulated therefrom. Part of the electrical capacitance
between the electrode and the body is determined by
the dielectric constant and conductivity of the material
in which the electrode and body are immersed. A

“screening band is provided along part of the length of

- the electrode so as to shield the electrode from the
electrical effects of the material so that only selected
levels of material will affect the capacitance.

Two pairs of electrodes and screening may be pro-
vided on the same body or different bodies and the
unscreened end ranges of the two electrodes may be
arranged at different levels.

The one embodiment, the electrode and screening
band may be arranged on the inner surface of a conduc-
tive body in the form of a pipe.
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. BRIEF DESCRIPTION OF THE DRAWINGS

: FIGS. 1-4 show’ longltudmal cuts thre-ugh four exam-
ples of a measurmg prebe aecordu‘rg to the mventlon

e

DETAILED DESCRIPTION OF THE
_INVENTION -

 In the example shown in’ 1llustratren 1 an electrode

band 1 and a“ screemng band 2 are embedded in an
enamel layer-3 on'a ‘rod-shaped steel body 4.

The enamelled steel body may be a familiar mstalla-

"tlen element such as a thermowell or a dlp tube. The

metallic screening band 2 is embedded in the enamel
layer between the electrode band 1 and the enamel
surface in such a manner that the two bands are electri-
cally insulated from each other and the steel body. The

screening band 2 is wider than the electrode band 1'and
screens the latter along part of the length. The electrode
band and the screemng band are preferably made of

platinum.

This type of sensor is partrcularly advantageous in
those cases where there is danger of:product deposits
below:a mounting flange or a stuffing box-of a vessel
causing changes in capacity values ‘overtime which
would falsify the filling level measurement if sultable
screening measures were not provided. - RN

In the model shown in illustration 2 the screenmg
band 2 covers the electrode band 1 except for a rela-
tively short lower end range. This example is particu-
larly well suited for measuring an interface level, such

‘as when the filling level of a vessel is monitored by

registering the difference in the dielectric constant be-
tween air and liquid filling. |

The example shown in illustration 3 displays the steel
body 4 as a steel pipe enamelled on the inside, at both
ends of which there are enamelled flange surfaces are.
The electrode band 1 runs along the flange surface and
subsequently in an axial direction along the inside wall
of the steel pipe. In the area of the flange surface the
electrode band 1 is covered by the screen band 2.

This intermediate piece of pipe may, for instance, be

installed between a drain connection of a vessel and a

discharge valve. With the aid of a control circuit the
discharge valve can then be Operated in such a manner

that it is closed after the vessel is emptied and a new
batch of material can be fed into the vessel.

On the other hand, the heavier lower phase in a sepa-
rator may be drained until the valve is automatically
closed upon a signal given by the measuring equipment
when the upper phase with a different dielectric con-
stant enters the intermediate pipe. Such an intermediate
piece of pipe containing a measuring sensor accordlng
to this invention may also be installed in a pipeline in
order to be able to obtain a signal as a function of
whether a liquid flows through the line, and if so, which
liquid flows through the pipe.

In the model shown in illustration 4 the electrode
band 1 and the screening band 2 are arranged at the
upper end of a dip tube in such a manner that only a
relatively short end range of the electrode band is not
covered. A second electrode band § is installed in the
same dip tube which is covered by a screening band 6
except for the lower range. The lower, uncovered part
of the electrode band 5 is located much lower than the
covered end range of the electrode band 1. Using this
type of electrode arrangement the homogeneity of a
material contained in a vessel thus can be measured in
reference to the dielectric constant, by comparing the
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values measured by the two electrodes which are ar-

ranged in different areas of the product area, so that the
difference of the two signals can be indicated directly as
criteria for the evaluation. Thus the registration of the
homogeneity or even an intended ‘inhomogenéity is
posible, when, in the one case a mixing process and, in
the other case a phase separation is to be monitored. If
the distance of the two unscreened -electrode ranges
should be variable, the screening electrodes may be
installed in separate dip tubes or other built-in elements.

It has been seen that a specific advantage of the in-
vention is that the unscreened area of the electrode
- band may be installed in a vessel so as to be in an opti-
mum position for a particular measurement

I claim:

1. An improved measuring sensor for capacitive mea-
surlng of liquid level in a vessel of the type having a first
electrode band embedded in an enamel layer of a steel
body serving as an opposite electrode, and where at
least part of the capacitance between the first electrode
band and the steel body is a function of the dielectric
effects of a liquid in electrical proximity to the first
electrode band, wherein the improvement comprises a
metallic screening band (2) which 1s wider than the first
electrode band and which is embedded in the enamel
layer (3) between the first electrode band (1) and the
~ enamel surface, said screening band covering only a
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portion of the first electrical band providing a screened
range Of the first electrode band shielded from the di-
electrie effects of liquid and an unscreened range so that
only liquid levels corresponding to the unscreened
range affect the capacitance of the sensor.

2. A measuring sensor accordmg to claim 1 wherein
the lmprovement further comprises a second electrode
band (5) at a distance from the first electrode band (1),
screened by a second screening band (6) along part of its
length the second electrode band being imbedded in

- the ‘enamel layer of the same steel body, and that the

unscreened end ranges of the two electrode bands are

| arranged at different levels of the vessel.
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3. A measuring sensor according to claim 1 wherein
the improvement further comprises a second electrode
band (5) at a distance from the first electrode band (1),
screened by a second screening band (6) along part of its
length ‘the second electrode based being embedded in
the enamel layer of a different steel body, and that the
unscreened end ranges of the two electrode bands are
arranged at different levels of the vessel.

4. A measurmg sensor accordlng to claim 1, wherein
the improvement further comprises the steel body being
in the form of a pipe having a enameled layer or the
inside, Wherein the electrode band (1) and the screening

band (2) are embedded in the enamel layer.
- ¥ % *Xx % x
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